In order to understand the relationship between the durability of adhesive strength in the oral cavity and water absorption, a series of O-methacryloyl-N-acyl tyrosines (MAATY)-2-hydroxyethyl methacrylate (HEMA) bond system samples was prepared and their bonding strength to unetched human dentin was measured as a function of immersion period in water. Also, bulk polymerization was carried out to measure the amount of water absorption as a function of time. All specimens absorbed water suddenly when they were immersed into water. The amount of absorbed water was large when the carbon number in the acyl group was small or the number of carboxylic groups was large. The adhesive strength of the MAATY-HEMA system to unetched dentin decreased significantly when the MAATY-HEMA absorbed a larger amount of water.
We concluded, therefore, that preparation of MAATY which absorbs less water may improve durability even when immersed in water.
INTRODUCTION
We have previously prepared series of O-methacryloyl-N-acyl tyrosines (MAATY), where tyrosine is known to play important roles in adhesion, and studied several effects such as hydrogen bonding ability, hydrophile-lipophile balance (HLB), polymerization shrinkage, and number of carboxylic acid group on the bond strength of MAATY-HEMA bonding agent to teeth1-5). For example, when the carboxylic group of a methacryloyl amino group was inactivated by an ester, the bond strength became lower than the detection limit of a universal testing machine4,5). Also, we found that MAATY with additional carboxylic groups showed higher adhesive strength compared with corresponding MAATY having fewer carboxylic groups3). However, we have not evaluated MAATY under conditions similar to the oral cavity.
It is well known that the bond strength of a restorative resin to teeth reduces with time in the oral cavity. Although the mechanism of the reduction of the bond strength has not fully been clarified, many factors such as occlusal force, water absorption and thermal stress are believed to play important roles in this reduction of the bond strength.
Among these factors, we feel that water absorption may play a dominant role in the oral cavity. Despite the importance of understanding the relationship between water absorption and bond strength, only a few studies have investigated the effects of water absorption on bond strength.
In addition, recent where Wo is the weight of specimen before water immersion and Wt is the weight of specimen after immersion in water for t min.
Preparation of bonding agents
The adhesive strength of the MAATY-HEMA system bonding agent depends on the concentration of MAATY. Ethanol, benzoyl peroxide (BPO), and benzenesulfinic acid (BSANa) were employed for solvent, polymerization catalyst and polymerization activator, respectively. 4. Preparation of bonded specimens and measurement of tensile bond strength Preparation of specimens was made according to the procedure reported previously1-3). In short, the labial surface of freshly extracted human permanent molars, stored in distilled water, was flattened with emery paper (JIS # 600), and dried in air for 10s. A polyethylene ring, 3.8mm inside diameter, was fixed on the flattened dentin surface with double sided tape. The bonding agent containing MAATY was applied onto the dentinal surface inside the polyethylene ring with a sponge pellet and dried in air for 15s. The amount of saturated water absorption of the MAATY-HEMA copolymer is plotted against the number of carbons in the N-acyl group. Although we found a poor relationship between the amount of saturated water absorption and the number of carbons in the N-acyl group, a strong negative correlation, Peason product-moment correlation (r)=0.966 indicating more than 99% certainty8), was observed when MCBTY, MCBzTY and MDCBzTY were excluded from the results. These three MAATY contain an additional one or two carboxylic acid groups. Thus two or three carboxylic groups are present, increasing the hydrophilic properties of MAATY. The strong negative correlation, observed when MCBTY, MCBzTY and MDCBzTY results were excluded, indicates that there are, at least two factors governing the amount of water absorption.
One is the number of carbons in the N-acyl group. The amount of absorbed water decreases with an increase in this number. On the contrary, the amount of absorbed water increases with an increase in the number of carboxylic groups.
Although the apparent effects on water absorption are confllicting, both factors relate closely to the hydrophilic prop- 
